Objective: Evaluate the static positioning of the scapula on the rib cage in healthy subjects by means of clinical and radiographic evaluation to assess inter-examiner reliability of clinical examination and verify the reliability of this evaluation method compared to the radiographic examination. Methods: We selected 30 adult individuals of both sexes with no diagnosis of shoulder pathology. The static clinical examination, following the protocol suggested by Burkhart et al, was performed repeatedly by two independent examiners, followed by the radiographic examination, which was later examined by the first evaluator. Results: 73.3% of the subjects showed positioning of the scapula considered normal. The inter-examiner reliability and that of the clinical examination in relation to radiography were considered low and very low, respectively. Conclusion: The reproducibility of the evaluation performed by Burkhart was considered satisfactory to good, while the inter-examiner reproducibility of the clinical examination and the static reproducibility of the clinical examination with radiography were considered poor to satisfactory. Level of Evidence III, Study of Nonconsecutive Patients.
INtrODUctION
The essential role of the scapula is to guarantee the appropriate functionality of the upper limb, serving as a base for origin and insertion of many muscles of the shoulder complex, besides containing the acromion and the glenoid, which serves to couple the humeral head, affording stability and allowing joint mobility. 1, 2 Alterations in scapular positioning at rest and in movement, called scapular dyskinesis, are associated with various diseases of the shoulder, such as the impingement syndrome, rotator cuff tear, instabilities and adhesive capsulitis. 3, 4 Some etiological factors contribute to this scenario, such as anatomical reduction between the subacromial space, intrinsic degeneration of the tendon caused by eccentric overload, tissue ischemia, aging and alterations in the movement of the scapula and of the humerus, which leads to the impairment of the cuff muscles due to pinch in the anterior inferior portion of the acromion or in the posterior superior portion of the glenoid labrum. 4, 5 Cases of scapular dyskinesis provoke alterations in the kinematics of the glenohumeral and acromioclavicular joints and interfere in the activity of the periscapular muscles and of the rotator cuff, and can also generate pain and reduced functional capacity of the upper limb. Moreover, alterations in scapular positioning are related to several conditions that involve the glenohumeral joint, such as the impingement syndrome, rotator cuff injuries and instabilities. In this context, the evaluation of scapular positioning is an integral and essential part of the clinical practice of orthopedists, physiatrists and physiotherapists. [6] [7] [8] However, there is no consensus in the literature about the appropriate positioning of the scapula on the rib cage with the upper limbs at rest, which complicates the standardization of collected data, the comparison of published studies and the analysis of results of the proposed treatment. Individuals presenting rheumatological diseases, previous lesions in other joints of the upper limbs, alterations of the spinal column and cognitive deficit were excluded from the survey. All the individuals who agreed to take part in the study received and signed the informed consent form, containing all the material information relating to the procedures applied in this study. The selected individuals were referred to the Shoulder and Elbow Outpatient Clinic of Hospital São Paulo, where the scapular positioning was evaluated according to the protocol suggested by Burkhart et al. 9 In the evaluation, the individual was positioned upright, with arms relaxed alongside the body and trunk naked. Two examiners (examiner 1 and examiner 2), trained in and familiar with the proposed evaluation technique, were selected to carry out the evaluations. Examiner 1 marked points using stickers in the upper and lower angles, on the medial borders of both scapulae and also on the spinous process of the vertebrae (T1 to T3) located between the scapulae with the use of a universal goniometer, evaluating: (1) the difference in vertical distance, in centimeters, from the superior angle of the two scapulae; (2) the difference between the distance from the superior angle of the scapula and the line drawn over the spinous processes, bilaterally and (3) the difference in angular degrees of the medial border of the scapula and the vertical line (spine) of both scapulae, measured with the use of a goniometer with the fulcrum positioned at the inferior angle of the scapula, the fixed arm parallel to the spine and the mobile arm on the medial border of the scapula. (Figure 1 ) Differences greater than 1.5 cm for measurements (1) and (2); and greater than 5 degrees for measurement (3), were considered abnormal. The same examination was then repeated by the second examiner, who did not have access to the results obtained by the first examiner, so as not to interfere in the reliability of the examination. After the clinical evaluation, a radiographic examination was requested and carried out on the same day and at the same place as the physical examination, which consisted of standardized anteroposterior view radiography of the scapula for evaluation of the static positioning of the scapula according to the measurement parameters used in the clinical examination, carried out by examiner 1.
rEsULts
The sample was formed by 30 healthy subjects, made up of 17 (56.7%) women and 13 (43.3%) men, aged between 18 and 49 years and averaging 24.5 years (sd=7.1 years). All the subjects had the right side as dominant. Tables 1 to 7 The mean difference of the distances between the superior angle of the scapula and the midline of the spinal column on the left side measured by examiner 1 and radiography was significantly different from 0 (p = 0.011) indicating larger measurements taken by radiography. The mean difference of the angles between the medial border and the vertical line of the superior angle of the scapula on the left side measured by examiner 1 and radiography was significantly different from 0 (p = 0.033) indicating larger measurements taken by radiography. The mean values of the other differences were not significant compared to 0 (p > 0.05 in all the comparisons). The ICC values for the measurements of the angle between the medial border and the vertical line of the superior angle of the scapula on the right and left sides represent poor reproducibility of the measurements.
The ICC values for the measurements of the vertical distance of the superior angle of the two scapulae and of the distance between the superior angle of the scapula and the midline of the spinal column on the right and left sides represent satisfactory reproducibility of the measurements.
DIscUssION
So far no regulations have been drafted concerning scapular positioning in healthy individuals during rest, and there is no method with clinical application able to provide measurements related to the actual scapular kinematics. In addition, there is the absence of standardization in the nomenclature used to describe movements, planes and axes. 2, 10 In this study, the static evaluation of the scapula was based on the protocol described by Burkhart et al., 9 considering 1.5 cm or 5° of asymmetry as the abnormality threshold in each measurement, thus classifying individuals with scapular dyskinesis.
The study subjects were 30 healthy subjects, 17 women and 13 men, aged between 18 and 49 years, and the result obtained was that 73.3% of the participants presented scapular positioning in the normal range established by Burkhart et al. 9 Inter-examiner reliability in our study was considered of poor reproducibility for the measurements of the angle between the medial border and the vertical line of the superior angle of the scapula on the right and left sides. For the measurements of the vertical distance of the superior angle of the two scapulae and of the distance between the superior angle of the scapula and the midline of the spinal column on the right and left sides, the reproducibility is satisfactory. Nijs et al., 2 in their study, used the test that measures the distance from the medial border of the scapula and the spinous process of the fourth thoracic vertebra, with the patient standing and with the arms relaxed and also with the patients performing active scapular retraction. The inter-examiner reliability of this test, when conducted with the shoulders relaxed, was considered very low, while the inter-examiner reliability with the test conducted with the shoulders retracted was good. Nijs et al. 2 also conducted the test of distance between the posterior border of the acromion and the stretcher, in which the examiner measures, with a measuring tape, the distance between the acromion and the stretcher, bilaterally, and this study obtained inter-examiner reliability considered good, yet this measurement with the patient in dorsal decubitus can influence the scapular positioning, as the stretcher would stabilize the scapula correctly, besides the fact that this position alters the effect of gravity on the scapula. Kibler 11 used the lateral scapula slide test as a means of evaluation, and its inter-examiner reliability was considered good, yet the test is questionable, as it avoids impact positions, by maintaining positions below 90 o , preventing inhibition of the musculature tested. The initial interpretation of this test indicates that as is the case in our study, a difference of more than 1.5 cm between the two sides suggests the diagnosis of shoulder dysfunction, yet this difference of more than 1.5 cm between sides is frequently observed among asymptomatic individuals, corroborating the observations made in the present study and in the study by Nijs et al., 2 Kliber 11 and Meyer et al. 12 Due to the absence of regulations about scapular positioning in healthy individuals during rest, the present study sought by means of physical and radiographic examinations to obtain the value of normality of scapular positioning on the rib cage of healthy individuals. In this study, 26.7 % of the participants presented scapular positioning outside the range of normality established by Burkhart et al., 9 as well as in the studies of Nijs et al. 2 and Kibler, 11 in which even asymptomatic individuals present some type of scapular dyskinesis. 11, 12 It is worth keeping in mind that the static evaluation of scapular positioning is able to determine the presence of scapular dyskinesis, yet is not able to determine which disease this dyskinesis is associated with. In the reliability assessment of the static clinical examination compared to the radiographic examination, we obtained poor reproducibility for the measurements of the angle between the medial border of the scapula and the vertical line of the spinal column on the right and left sides, while for the measurements of the vertical distance of the superior angle of the two scapulae and of the distance between the superior angle of the scapula and the midline of the spinal column on the right and left sides we observed merely satisfactory reproducibility. We did not find excellent reproducibility in any of the measurements, demonstrating that there is a very strong probability of discordance between the measurements of the static clinical examination and of the radiography. This study exhibited some limitations that may have influenced the results. The main limitation was in relation to the radiographic examination, which was not carried out by the same technician, and although they followed a standard protocol, there may have been changes in the angulation of the exams, thus altering their interpretation. Cote et al. 13 showed that the ideal incidence for the performance of radiography to evaluate scapular positioning is with the individual upright, forming an angle of 30 o with the beam of the ray, thus parallel to the glenoid and perpendicular to the scapula. It is not possible to guarantee that all the radiographies were performed in this manner, which may hinder the identification of some scapular structures.
cONcLUsIONs
It was observed that 73.3% of the individuals presented measurements within the established pattern of normality. The inter-examiner reproducibility of the static clinical examination was considered from poor to satisfactory. The reproducibility of the static clinical examination with the radiographic examination was considered from poor to satisfactory.
